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ABSTRACT
. IR October 1978, the National Science Foundation

(NSF) initiated five studies of the, continuing education of
.

scientists and engineers employed in small, geographically dispersed
industry. Following the award of these studies NSF requested
Battelle, one of the award recipients, to assist in-coordinating the
five.projects. °TJ report briefly describes: (1) the objectives and
scope<bf ana4theirtionale for the coordination effort (to maintain
and promotecommunidtion between directors of the respective

. projects and to' proinote agreement on common definitions.or other
4 issues affecting the general area of'continuing education under

consideration); (2) the five award lit studies,; (3) the coordination
activities; and (4) conclUsions and recommendations regarding future'
work In the-area. It was suggested that, lifutur, endeavors, NSF
utilize the "standardization of.methodolog ''approach or "technical

) direction" approach in lieu of mer4i'cgordination of issues and .

definition since either apitqach would likely result in greater
comparability.of results. Included in appendices are the coordination
agreement with Battelle, doCuments related to establishing,the ,,

coordination meeting,. topics for discaikionl press release,
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ti INTRODUCTION

A .

1

For many 'years, the continuing education of scientists and

engineerai been of significant interest to the National Science Founda-
tion (NSF). Thisinterest bylNSF anticipated a growing concern that the
United States

/

is declining, technologically, when compared.to other
industrialized countries. A corollary concern is that, as -a result of '

rapid techndlOcal change, technical obsolescence of iaentists and
;engineers is. increasing.' It has been estimate(4.that the half-life of

:
the current engineering graduate's technical information is only seven

;years, ifhis/her training is not updated. Additionally, technolAITCal

apancement,can lead to the emergence of new occupational skill areas.

Availability of continuing education oppOrturii ies could help experts
from relat1/0 disciplines Moye into ttlese new occ ational areas more
readily.

In view of these concerns, NSF funded sev al studies, in the

area of continuing education for scientists and engineers. 1968-69

Nick, et al., studied continuing education for RJD careers *. In.June,
.105, NSF initiated planning for two studies, one concerning the continu-

ing education of.engineers and scientists provided by universities and'

Kahn.,4E. L,, and Gardner, B.,Continuing Education for
R&D Careers, NSf 69-20, National Science Foundation, Wdshington' D.C.,
1969 .

.
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2

colleges*, the other concerning continuing education for nonacademic

scientists and engineers provided by industry**. Conduct of the second

study wasafunded by NSF in September, 1977. This study, by Levy and

Newman, primarily, involved large; urban establ.ishments,.i.e., the majority

of the establishments surveyed had 500 or more total employees and were

located in Standard Metropoljtan Statistical Areas (SMSAs).

In October, 1978 NSF initiated five studies ofthe continuing

education of scientists and engineers employed in small, geographically

dispersed-4ndustry, The rationale forthese 'studies was that smil,

geographically dispersed companies experience unique problems in attempt-

ing to meet the continuing educatiOn needS of their scientific and

engineering, personnel. Traditional, sources of scientific and engineer-

ing continuing education,.e.g., universities and colleges, technical

societies, and itinerent fee-paid seminars, are largely urban based.

They:are, therefore, not readily accessible to`scientists.and engineers

employed in small firms located.in relatively rural areas. Other probleMs

includestaff-size limiptions whi"chnegatp the "mass" required for an

orgaP4zed in-hoae technical staff education program and budget;

Thq, five studies of the continuing education needs of scien-'

tists ara engineers small, no-urban companies which-were initiated

were:

Welling, L. G., Levy', G. W., and Newman, S..C:,
Survey of Contipuing Education DeliVeq'Systems*
for Scientists and Engineers Employed in Small,

Non -Ulan Establishments. Battelle Columbus
. Laboratories, Columbus, Ohio,,1980. b.

Amos,,J. M., Babcock, D. L.; BIA, -F.,
Maule, C. S., Continuing Education Needs of
.Engivers/Sctentists in the Three-State Ozark
Regiok University of Missouri - Rolla,= Rolla,

pissouri, 1980.

* Klus, J. P.,and Jones: J. A., Survey of Continuing Education for
Engineers and Scientists, American Society for Engineering Educa-
tion, Washington, D.C.; 1978.

** Levy, .G.W.:'and Newman, S.C., A Survey Of continuing educa-

tioR for Nonacademic Scientists and Enginqers.Battelle Columbus
Laboratories, ColumDus, Ohio, 1979.

8
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Adams, W. S., Assessment of Scientists'/Engineers'
Continuing Education Needs in Small, Geographically
Dispersed Industries. University of Wisconsin-
Oshkosh, Oshkosh, Wisconsin, 198Q.

Zemp, J. W.% and Hamill, M. J., A.Model.Conttnuing
,

.

1

Education Needs Assessment/Response System in Science
and Engineering. Charleston Higher Education Consortium,
Charleston, South Carolina, 1981.

k Harrell, D., Continuing Education for Scientists
and Engineers: Delivery Systems in North. Carolina.
North Cardlina State University, Raleigh, North '

Carolina*.

toe

Following the award of these five studies, NSF requested Battelle,

one of the award recipients, to assist in coordinating the five projects

,(see Appendix A). Battelle-was selected primarily because its study was

national in scope, whereas the other four studies were of a local 60.

regional scope. This report briefly describes: the objectives and scope of

and the ratidnal for, coordination; thfr five studies; the coordination

activities; and; conclustOns and recommendations regarding future work in
the area

OBJECTIVEf, SCOPE AND RATIONALE

The objectives of the Coordination activity were:

To maintain and promote communication between
the directors of'the respective/studies, and

To promote agreement on-common definitions and
terminology or other issues affecting the
general area of continuing education being
studied:, . .

,

Specifically excluded from the' purview of the coordination
. .

activ was: any modi ication of the scope of the five research propbsals,
.

.

'as approved by NSF; a control by Battelle over the content and procedures
. .

of the four university based research programs; or, monitoring of the actual

conduct of the four univeity'studies.
.

'
The stt\liy Daniel Harr(iell had not been completed at the time this
report on coordination activities was written.
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The rlionale forCoordination of the five projects was founded

on several NSF concerns. The primary concern was the desire to make the

results of the five studiesas comparable possible to each other, as

well as to those of the studies ,Of 44 anu n, and Klus and Jones.

A secondary concern was to facilitate the conduct of each of the five

studie by promoOng a free exchafige,of information on issues such ads:

study bjectives, study methodology, bibliographic resources; survey items,

and questionnaire design. A further concern was to provide an available

resource (i.e., Battelle) far critical issues and information needs related

to research methodology, in, view of the "appliecr Or "service" orientation

of th4 university projects and staff. ,Additionally, NSF was concerned

that initial press releases on the five projects be coordinated in order

to 'lessen possible confusjon regarding 'the nature and scope of the pA)jects-

and their relationship to one another.. This was deemed important since, the

five projects, though different in objectives and scope, were all in the.

same basic subject area and many had similar titles.

With respect to the primary concern of comparability of results;

'issues sich as standardization of definitions and terminology used in the

studies, analysis and reporting of results for maximum comparability, and

cooperation on certain follow-oh attivities, such as preparation of a

thdnograph onthe five studies, were to be addressed.

,NSF FUNDED 'STUDIES

,The fiye studies of continuing education in small, geograph-

ically lispersed industry are briefly described in the following sectiops*.

Survey of Continuing Education Delivery Systems for Scientists and
Engineers Employed in Small, Non-Urban Establishments**

The purpose of,this study was to define the unique problems of

small, non-urban establishments fh providing continuing eduCatfon for their

* This section includes material which is quoted directly from the reports
or proposals'on the five studies.

**
Welling, L. G., Levy, G. W., and Newman, S. C., Survey of Continuing j"

EducationAlivery Systems for Scientists arid` Engineers Emplord in
Small, Non-Urban Establishments. Battelle Columbus Laboratories,

. Columbus, Ohio, 1980. 10
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scientists and engineers. The survey methodology involved collecting data'
through a mail survey of establishments with 500 or fewer employees that

were located in non-metropolitan counties that had no tollege or unversity

located in the county. Before the mail survey was conducted, telephone

screening calls were.made to 910 small'establishments in 100 randomly
selected non- metropolitan counties throughout the continental United States.

Based on the results of these telephone call's, uestionnaires were sent-to

301 small establishments, of which 156 (52 percent) responded. Information

was sought regarding characteristics of the establishment, available

edUcation delivery systems, company support of continuing education, sources

used in determining continuing education needs, reatonrfor supporting

continuing education,, education expenditures andTarticipation, types of

support, perceived'effectiveness of continuing education,, and employee

objectives in participation.,

The respondent establishments can be described as predominantly

working.in the durable good-manufacturing sector of industry, and locally

owned and operated. Specifically, 64 percent of the respondent estab-

lishments'were engaged in the'manufacturfng of durabje.goods, 11 percent

, were engaged in themanufacturing of nondurable goods and 25 percent pro-

vided business ormiscellaneous services. It was also found that 78 pe cent
o

of these establishments were locally- owned, single-site -establishments /and

22 percent were multi-site establishments.

The establishments that took part in the survey had to have 500

or fewer employees to qualify for inclusion, but.in most cases they had a
4

great deal fewer than that. The median reported number of employees (both'

full and part-time) in respondent establishments was 15.5 employees. The

median reported number of scientists and engineers was 1.7. Approximately.

50 percent of the establishments had only one scientist or engineer. .The

median percentage of scientists orengineers-to all employees was 10 perwt.

Many smail, non-urban establishments do not have facilities-on- .

site or do not provide support for continuing education activities: Support

for continuing education could have been for tuition/registration,

inftructional.materials, travel costs-and/or professional time; Specifically,

.11
i
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37,percent of the surveyed estabI'ishments do not have any facilities on-

s(te that could beused to support continuing education, and only 55 per-

cent support continuing. education activities. (rhis55 percent o'f

support for continuing education can-be compared to 83 percent support

among large, urban establishmentS'.) The.primary reason establishments gave'

for supporting continUlAg education was that they believe it increases

employee productivity.
.

Bydesign, the surveyed estabrishMents.00uld not be in the same 4,1!

-county .as an institution of highei- education. In'fact, 41 percent of the

establishments were located at least 50 miles from the closest college or

university. This distance is large enough that it would seriously restrict

mqSt employees from participating in courses at the institutions, even if

appropriate courses were offered. Cooperation with other local establish

ments is another method of providing continuing education. Unfortunately,

the survey found that35 percent wouldnot be willing to cooperate with

other 1091 establishments to support continuing edlicaitiontactivities.-

This willingness to cooperate would make it difficult to share facilities

and aggregate a market to import continuing educatiOn into an, area.

In addition ta,information on establishments, survey data was

also collected from 218 scientists and engineers who were employed by the

surveyed establishments, with not More-than 10 from any-One firm. The

median age of the respondents was 33,.5, years and the median years,employed

as a scientist or engineer was -`8.9 years. Over three-quarters of the

sample both worked in and had their highest-degree in engineering. A

comparison of the respondent scientists and engineers to a national samplk

shows that there are fewer, advanced degrees among scientists and engineer5

in small geographically remote companies tpan in the national sample

(10 percent for a masters degree and 3:percent for a doctoratein the small

companies, .compa* to 21 percent and 11 'percent, respectively, in the

national sample).

Formalized continuing education activities were participated in

by 35 percent'of the respondents within'the last year and by a total of

58 percentlin the last three years. These same respondents indicated that

12
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.non- credit courses and brief educational activities conducted away from
the.establishmdnts were themost effective types of-continuing technical
education: The primary objectives for' participating were: \"to perform
present jobassignments better",, "to keep from becoming obsolete", "for
intellectual stimulation" and "to prepare for increased responsibility".

Establishments contribute more.funds lhan do bmployees for con-
tinuing edgcation activities, but employees use more,.of their own time
than company supported time. The respondents reported that a median of
$5011was spent on their Continuing

education activities. during 1978.

(The, median-establishment Contribution was $351 and the Median employee/

contribution was $39.) The time spent on continuing education activities
was 30 hours of company time and 36 hours of personal time during 1978.

The primary reason given for not participating in continuing

education was that the physical.dijstances were prohibitive. The median
distances that scientists and-Vgineers'would be willing to travel were
approximately: 200 milei to attend a workstop/seminar/conference of at
least one day with an overnight stay; 100 miles for a workshop /seminar/

. .conference with no overnight stay; 50 miles for a course that meets once
a week; 10 miles for a course that meets twice a week; and 25 miles for

a course that meets more than twice'a week,. .Another important reason, N

6- Agiven for not participating in continuing education - that the needed.
courses,were not Offered, or were not conveniently offered - is also

related to the geographical remoteness of these individuals- The third
most frequently mentioned reason for not 'participating vas that other

personal commitments were more important.

Besides formalized continuing edication activities, updating

canalSo be achieved through professional activities. Utfortunately, more
than half of those surveyed had not attended a professional association

meeting' within the previoug 'year, and 44 percent did not regularly contact
.0 colleagues in other organizations. However, 41 percent of these sci,ntists 4

and engineeri-reported regularly reading three or. more scientific and,
engineering periodical's.

2 4 13
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Due primarily to geographical location, scientists and.engineers

in small, single-site, non-urban establishments appear have inadequate

,means, offuVilling their continuing education needs. Triditional delivery

systems are not getting the job done, therefore, systems which are

unaffected by geographical .remoteness from colleg% and universities are

needed. Also needed is an additional source of support for continuing

education. This additional support is needed because, in comparison with

large urban establishments, relatively few scientists and engineers in

small non -urban establishments receive contifting education support from

their employers. However, it is possiblrtbitthis support might be

les forthcoming if continuing education was made readily available through new

'- delivery systems.

Continuing Education Needs of Engineers/Scientists

in the Three-State Ozark Region*

4

This study was designed to assess e needs for continuing educa-

tion in non-met ropolitan areas and the perceived effectiveness of alterna-

tive methods of meeting these needs from.the viewpoints of both the engineers/

scientists and their employers. The characteristicsbinve-stigated were

'motivation for education, delivery systems, subject matter content, and

willingness' to pay.

The topographic area chosen for the,study wasethe Ozark Region

which contists.of southern Missouri, northern Arkansas, and eastern

Oklahoma. Metropolitan areas within this region having populations larger

than 150,000 were excluded. An engineering school in each of these states

participated in the study. They were the University of Arkansas.(Fayette-

Ville), the University of Missouri-Rolla (Rolla),_antktheAklahoma State

University (Stillwater).' A.

Engineering/scientist respondents were selected in different

ways in each state. .Missouri surveyed its own alumni, whose professiona1

4 experience averaged approxiMttely 12 years since the receipt of their

baccalaureate degrees.' Oklahoma surveyed lists of registered professional

engineers (average experience of about 22 years since the receipt of the

Amos, J. M., Babcock, D. L., Burk, F., Maule, C. S., Continuing Education

Needs of Engineers/Scientists in the Three-State Ozark Region. University

- Rolla, Rolla, Missouri, 1980:

1 4



baccalaureate), and'ArCanias used an existing list of professional society
members and symposium attendees (an average of about 17 years.since receipt
of the baccalaureate, including some with less than a baccalaureate degree)."

Of those with baccalaureate degrees, 19 percent held master's degrees-'-end
,3 percent doctdral degrees. The resOond nts had been with their current

. .1 employers for-almost two-thirds of thei professional careers. Half of'the
engineers with five years or less experience'supervised technicians and

nontechnical people.- About 80 percent of -the more experienced engineers', I
..

').indicated that as they beceme-older/,,the number'and education of, these.

supervised increased...
,

.0(Employers were also selected-differently by the t'hredistates.-

Mistouri any Oklahoma used Directories of Manufacturing, -but Missouri

excluded firms with pricier 50. employees. Oklahoma excluded plants with over
500 employees. Arkansis'used lists of employers of professional society,

members and symposium attendees wirpout regerd to the size of the companiet.
'Appartent d'ifference4s in the results proved on analYsiS to be a function of

the different selection methods eMployed..

tm;loyers with small staffs weep more likely to be independent,.

single-location plants. The ones with large staffs were more likely to be

subsidiaries of large organizations, and these employed a
.4

high ratio of

engineers to technicians. The 21,6 employers-responding to the study

employed a'total of 850 engineers /scientist's. Thirty-three of these,

employers (16%), who had no less than seven engineers/scientists on their.

individual staffs, 'employed 595C(70%) of the 850. This-suggests that in

continuing education strategy; emphasis should be placed on employers of

significant numbers of engineers/scientists, because such employers are more

likely to have.,Tacilities and 'eqUipment available for continuing education

use and to haveea hirer regard for it than employers of few engineers/

scfentists.

'n the study,, both employers and individuals were aced about
the, tnf ence of contiriuing-educatioh and the motivations for supporting

it or seeks it.. -6t6.roups'agreed-that it had tittle influence on --

bonuses and.ohly slightly more on pay raises, thUs suggesting that these

9
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factors are poor selling points for continuing 'education. Larger companies

and their employees recognized a moderate effect on promdtions. Both groups

agreed that "acquiring new skills",,"increased effidency", and (except for,

gOvernmental employers) "company expantion" were important reason4 for

employer support of continuing 'education. Other favorable reasons, such as

to "acquire new technical information", "perform present jab better", and

"prepare for,increased responsibility" were selected as primary motivations

by individual respondents.

Financially; employers were more willing to sumrtnon-credit

continuing education programs, and engineers /scientists (especially the, young

ones) were more willing to finance credit courses.. Employers (especially

the large ones) usually reimbursed th_e2r employees for.tuition and fee

expenses andoften(paid for their books and materials, but payment for travel

and,provisioh for released time was 'common only for non-credit programs.

bif70ences by state, size of-employer, and experience of engineers/

scientists were minor.
.

As.for educational methods, both employerS and individuals preferred

"lecture-discussion" U.1 either "primarily lecturen "primarilyqclass parti-

civ5tion": Where the locatibncould not justify a "live" instructor, both

groups felt that either closed-circuit TV or TV tape was moderately effec-
,.

tive. They were ambivalent about programmed learning, audio cassettes,

and correspontnce bourserr-an4,they disliked telephone conferences.

Both empfoyeriand individuals consi-deeed it reasonable to travel

about 40 miles one waytO attend credits courses. For non-credit progrms,

employers of seven or More engineers accepted much longer one-way distances

(342 miles) than those who employ oneto six engineers (160 miles) or are

governmental units (7.0 miles). The"Oklahoma engineers were less willing.to

travel (125 miles) than the others (173 miles). ,As for scheduling, both'

groups preferred continuing education in three-hour evening sessions to

weekend or multi -day programs, although the common two or three-day seminar

was also well accepted for non-credit progl'ams.

16
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Assessment of Scientists'/Engineers' Continuing Education
Needs in Small, Geographically-Dispersed Industries

9

To assess the continuing educatiOn needs of scientists and

engineers employed in small geographically, dispersed industries, thirty

companies in central and northern Wisconsin,were-visited during 1978-79.

The respondents In the study consisted of 30 compapy'pr idents or their

reitesentatives, 116 top managers and 192 middle manage s, all of who had

responsibilities for science and engineering. Many did Rot-have degrees

in science or engineering,' Thedata incidate that most middle managers

earned their, supervisory positi'on through on-the-job tr ining and continu-
;ing.education. Chief executive officers of many Of the companies inter-s

'viewed said that they firms could not afford to employ degreed engineers

and that the individuals Currently employed in enginee 'ng -hype jobs were
performing more thavatisfactorily}

--

The.principle types of work scientists and'e gineers in. these

companies were engaged in were mechanical engineering, design, and industrial

engineering. It was also noted that almost a fifth of these-technical

people were performing research and development tasks. This finding may ke

unexpected in small firms. Other interesting facts we,e.that over 40 per-

cent of the'scientists and engineers have been in their technical positions

less than ten years; over three-quarters of middle managers read a technical

journal regularly; 'and over half Consult with colleagues in other organiza-

tions on a regular basis.

Besides in-service programs (on-the-job training), industrial

personnel made a great deal of use of continuing education offered by '

manufacturers of equipment used by the company and by professional and trade

associations. Participation in continuing education provided by educational

'institution's was less than half that delivered by -non- educational institu-'

tions.

I.

* Adams, W. S., Assessment of Scientists'/Engineers' Continuing Education
Needs in SMall, Geographicall-Dispersed Industries': 4University.of
Wisconsin-i0shkosh, Oshkosh, Wisconsin, 1980.

17
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Central and northern Wisconsin appear to have a smaller propor-

tion of that staWs continuing education opportunities. The opportunities

they do have'are: 43 degrees within the University of Wisconsin 4-year

campuses in'applied.science and engineering; 198 diplomas and associate

degrees within the Vocational Technical and Adult Education Systems ih

trade and industry; and 37 programs within Wisconsin's independent colleges

and universities in applied science and engineering.

Industrial executives and scientists and engineers did not say

. they were disappointed with the access to continuing educatipn. Most

respondents thought opportunities for continuing education ere accessible,

but the location of these activities was often seen as a problem. The tilOt

frequently prerredinstitUtions to deliver continuing education were the

University of 14,onsin (4-year) System-and the VTAE (2-year) System.

The preference of the people interviewed within industry was that continuing

education Courses be located geograpNicillY close to the industries them-

selves, rather than at the institutions, which are often located at distances

that make itjmpractical-to,commute to on a frequent basis.

The respondents wanted more personal development and tusiness

administration courses than were:available: Most of the companies 'inter-

viewed trained. their employees in tasic technical areas, but they did not

have and-dould not affort,to employ experts in the human services areas.

Evidence of the increased interest in post-secondary education was

the stated desire to hav,more college creditand non-credit'courses avail-

able. .Whileseminar,sconference and workshop formats are still the most

popular way todeliver continuing education, a la;ge number of managers

wanted the traditional college courses expanded so that the colleges would

take a. larger share cl'the continuing educatfori responsibility. Not

surprisingly, respondents fe)t.in-service braining courses were the most

effective while correspondence courses were the least effective.. Seminars,

conferences and workshops were also rated high'on effectiveness, whereas

college credit courses were not given high ratings. Scheduling these

activities did not seem to be much of a problem, although some respondents

suggested more evening classes were needed. '

18
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Industry viewed continuing education as very impotant. The

main fseason for, this continuing education support was because managers, see

jt,as a means_for keeping their employees current in technology and up-to-

date on trends in the market place. Employees felt continuing education

was primarily important to perform their jobs better and to prepare them for

increased responsibility.

Company managers did'not view motivation as a-pyoblem for employee

participation in conttnuing,education regardless of whether or not the

company has a reward system for such'activity. Most of the small industries

did not have a formal continuing education policy. Their means of rewarding

employee continuing education involvement was primarily through recording it

in the persdnnel files.

When it came to reimbursing employee expenses for ontinuing ellka-
tion, company priorities were: (1) sminars, conferences and workshops
(where all expenses were paid), (2) non-eisedit instruction (where most,.but

not alt, expenses were paid), (3) credit courses (which were paid about at the

same level as non-credit instruction), and (4) organized self - study, e.g.,

correspondence courses (where only partial financial support was'given to

the employee). Companies were willing to pdy for employee growth and

development'when they were convinced their dollars would be well,spent.

The average annual expenditure for company employee continuing

education activitie's increased froM $900 to $2,333 over, the period of the

study, 1976-80., Few employees participated in continuing eduCation at their

own expense.' This probably means that to'increase employee, involvement in.

continuing education, companies will Reed to financially back these

activities. Small industries tended not to own permanent property to,deliver

continuing education in their own plants. On the average they spent $300

a year on equipment and about $700 a year on educational materials.

The message.is-tleais, from these represeuptive small industries

in central and northern Wisconsin. They believe in continuing education

and judge it t6 be importAnt to their' companies;Land they would like to have

post-secondary educational institutions provide more of it at locations

close to where they live and work.
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Continuing_ Education Needs Assessment/Response
System in Science and Engineering

111;

The'objective.of this study was to develop a model system, of
c'N

-local needs assessment and follow-through responses in the'area of con-
,

tinuing education for industrial scientists and engineers.. The grantee

wasja consortium of five colleges knoviri-as the Charleston Higher Education

Consortium (CHEC). The member organizations of CHEC includetall of the

post-secondary instituiiohiin,the tricounty region: the Baptist Collegest

at Charleston, The Citadel, the C011ege of Charleston, the Medical

University of.South CarolinaTri6ent Technical College, and the Marine

Resources Division of the South Carolina Wildlife and Marine Resources

Department. (The Marine ResourcesDivision is not an educationalinstitu-

tion, but does contribute'faculty and research resourc J to various CHEC

programs.)

The needs assessment system was tested in t tricounty

Charleston SMSA, a 2,600 square mile area containing a number of small-to-
.

mediumsized (up to 1,660 employees) industries employing engineers and

scientists.
,

Jhe consortium,planned its NSF projectai a means of answering

the need to improve the -local capacity of edubational providers (particu-

larly colleges and universities) and industries to conduct reliable

assessments of the continuing education needs of industrial scientists'

and engineers,, and to design appropriate follow-through responses, The

project proposed to answer this need by devising, testing and disseminating

a multi-college, multi-industry system that.would offer a model of

comprehensive needs assessment and coordinated follow-through procedures. ;4--

In order to document these needi and to find out if such a model

system had already been devised and publicized, the ConsortWm requested
,

that an ERIC literature search be performed by' the S. C. Department, of
1

* Zepp, W., and Hamill, M. J., A Model Continuing Education Needs
'Assessment/Response System in-Science and Engineering. Charleston
Higher Education Consortium, Charleston, South Carolina, 1981.

20
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Edycation'i Education Products Center. The majority of the books,
.4,3

monograph's, and articles that, the search yielded described innovative
programs and. delivery systems., None of the authors bffered a model'of
°local needs assessments. Several, however, emphasized the important role
that local needs assessments-play in theoutilization of continuing educa-
tion programs (whether national, regional, or'local, in scope). Some

went fiurther, and noted the inherent problems- in conducting systematic,

reliable needs. assessments at the local level, particularly in localities,

characterized by either a small number or a,diverskty of industries

eMploying.heither a great number nor homogeneity of scientists and
4engineers.

For the study, pie Con-sortium conducted and analyzed the result
°

of three surveys of the continuing education needs of engineers, chemists,
and labbratory and engineering technicians employed by industries in

Berkeley, Charleston and Dorchester Counties. These surveys were: (1) an

"Initial Management Survey", which was completed by management repreSentatives
from 25 industriRs; (2) a "Follow-Up. Management.Interview", which-was con-
ducted with representatives from 5 of.theparticipating,induttries; and (3)''

an :Employee Survey%.which was completed by 296 empToyees of 10 orthe

participating companies.

Recommendations were formulated during two meetings of the pro-,

ject's Advisoiv Committee. 'These included:

4

1. That the colleges and industries .should continue:
their joint needs assessment and planning mechanisms
and activities (e.g., as exemplified by The College
of Charleston's 'Advisory Committee for chemistry).

2. That the colleges need make.sure-that their
planning is responsive both employer - perceived
and employee-perceived needs. (The Management and
Employee Surveys'showed several'potentially
significant discrepancies between the two groups --
e.g.., whereas 19 out of the 25 managers said that

well
company'S continuing education needs are being.

well mO, 190 out of the 289 responding employees
felt that their needs, are being marginally or poorly
met. The two groups may, of course, have different

-needs;-ind'colleges need to meet the needs of both.)
\

21
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more individuals (both managers.and non-manegers

16

That the colleges need.td offer more course and
programs with the following characteristics. 0
"special..topics" that are responsive to employer. ,

and/or employee demands; "compressed tirile"

schedules; use of industrial. employees as
instructors.

That the ollegeS need to publicize better their
current, and planned program and course offerings.

That the College of Charleston, in cooperation
with the Consortium, should continue its preliminany
planning towards M.S.'in chemistry.-41k
That The Citadel should continue its cooperation°
with Clemson University And the University,df.South
Carolina in their offering. of M.'S. projrams in

engineering and should continue-its planning towards
offering specialized,engineering courses (e.g.,
in microprocessors).

7 That in their efforts to enact the above recommenda.--'

tions, the colleges need to identify and work with

from ricounty industries.

Continuing Education for Scientists and Engineers:
Delivery Systems in North Carolina*

The Industrial Extension Service, School of Engineering', North

Carolina State University, is conducting** a study of continuing_education

,(CE) delivery systems in North Carolina. The principal objectives of the
1)

study are:,

-- To identify and descrJbecpirtinuing educatidh
,' 'resources currently being utilized by

scientists and enginOrs to maintain anti extend ,

their professional co petence and capabilities.
O

Harrell, D., Continuing Education for Scientists and ErTiolNar.4..r8
Delivery Systems in North Carolina. North Carolina State University,
Raleigh, North Carolina.

j.
**

As noted previously, this stu had4iot been.cpmpleted at the time
this report on coordination ac ivities.was written.

IMO
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To determine the extent of use and the perceived
.effectiveness of.theseeducational resources in .

meeting the CE,needs of scientists and engineers.

-- To identify deficit.CE needs of scientists and
ttigineers and the preferred, delivery systems.

.

A

. In pa-rticul4t, by focusing 'on scientists,and engineers in North
Carolln4"the study'I intended to yield important data and information

regarding the delivery. of CE programs to employees of relatively small,

geographiCally-di§persed companies:

The completed study-will provide guidelines for those engaged

in developing and'deliver:ing.CE
programs for scientists and engineers.-

These guide).ines, in turn, should benefit the individdal,scientist or
engineer, his/her employer, and society.

To achieve the objective of this study, it was proposed that a
surveAy instrument be developed, that it be field tested and refined as
necessary 'and thenbe used in Surveying a random sample o' the 30,000

scientists and.engineers. in North Carolina. 'Information to be obtained
by the survey instrumentincludes:

1. Formal education ,

... 2. Field diwork

3. Age
. -

4. The importance of CE to professional development

5. Now current he/she considers himself/herself
tb be

6. .Motivdtions for CE

What methods of,CE delivery have been used in
the last three years

8., Preferred methods of delivery of CE

9. Unmet CE needs

104. Attitudes of supervisor and employer toward CE

11. Total time spent per month on CE

,COORDINATION ACTIVITIES.

a
The following activities were pUrsued in meeting the objecti

of the coordinatioreffort.
es

7
O

c. .

-
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Initial Coordination Meeting s

A meeting of the five project directors was scheduled and held

.at tattelle!,s Columbus Laboratories on November 12; 1978 (see Appendix B).

RePresentatives Wall five projects were in attendance, as was Girard W.'

Levy,_principal author of the NSF study of continuing education of non-

academic scientists and engineers and Eugene D'Amour from the National4
Sciencejoundation. Dr. D'Amour. presented the goals and aspirations of the

NSF with respect to the.five prOjeets; the general area of continuing educa-
.

tion, and the toordinationytivity. Lawrence Welling, af Battelle, out-

lined the general goals of the coordination effort. Each project-dirgctor

briefly outlines the unique goals and objectives 6f,his respective project.

,Included in the working session discussion were topics such as:

design and content Of data collection instruments; sample selection; data

collection procedurA; data analysis; and reporting-of the final results.

With respect talthe data collection instrumeRts, data collection categories

discussed included: the teChnical content of continuing education

activities;. motivation forparticipatiN in continuing education programs;

personal and professional characteristics of the involved scientistsand

engineers; the perceived importance or effects of continui-ng education

-participation; and, characteristics of the employing comphies and their

. support of continuing education. The need for separate employer and

employee survey forms was also discussed (See Appendix C).

Sampling'procedures discussed were related to..the charactertitics

ad? the establishments and employees to be included in the five surveys, es

well as to -the proceduret-for selecting the sample of establishments and

employees.

Discussronof data collection proeedures.kcluded proCedures

for contacting the,sample, conduct Df pre-tests of thesurvey instruments,

use of endorsement letters, offering of, incentives for participation, and

procedures for following up with non - respondents.

The-discussion of data analysis and reporting focused on methods

fQr insuring the greatest possibility, of comparabilitylf'resultsamong

2 4
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the five studies ndwith the` studies of Levy and Newman, and Klus and

Jones. Also discussed were several specific types of analysis that would

, be of use to continuing education providers, to industry, and to indivi-

dual scientists-and-engineers.

At the meeting, copies of a /press release prepared by Battelle

on the five studies was reviewed and approved.bytthe project directors

(See'Apperdix D). A pyograph of the five project dire;tors was taken

to accompany the press release. Individual project directors agreed to

withhold publicity on their individual projects until this release on all.

five studies had had an opportunity to appear in the technical and popular

-.press.

-Results of theCoordination Meeting

Conclusions and recommendations stemming from the November 21;

1978 coordination meeting of NSF Project Directors are reported as follows,

in' three major categories.: () Definitions and.parameters, (2) Project

activities, and (3) Future coordination plans.

1_ Defin ti
c)

ns. and Parameters

'1.1 Continuing Education ^

T:1.1 Information on both "continuingteducation" (i.e.,'educa-
tion or training which increases the indtVidual's

2 scientific or engineering Competence) and "advanced
education" (j,e., work toward an adva1Sed degree) was
'subject'for inclusion in data collection.

1.1.2 The differences between "continuing education" and
"tuition reimbursement" programs were discussed. It was
agreed that both tuition reimbursement andcontinuing
education programs could be focused on scientific/
engineering updating. -Howeyer, many tuition reimburSe-

'ment programs are utilizedfor upgnading; where an
individual is, in substance, changing scientific/
engin2erin'g fields-orchanging his status in a scientific/
engiA"eering field (e.g., B.S. to M.S., M.S. to Ph.D.).
It toz-agneed that activitieb ditected .award "upgrading"
Ahead, pouibte, be analyzed and kepokted 4epakatety
iitom activiUe4 ditected towatd "updating".

4,
1pf
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1.1.3 Both credit and non-creditcourses were to be
included.

1.1.4 Most of the studies of small ,or.dispersed.industry.were
'to focus on CE activities Ohich fukher the eniployee's

o engineering and-scientific knowledge and we not to
include managenientw and/or persefial developmeft-cRurses.

1.1.5 It was agreed, however, that those stud-ifs-which proposed
to-collect data on management programs, as well as,,
scientific /en lneering programs, would continue to do so.
Thes4 studies werwto distinguish letween.iiientific/,
engineering courses and management /support °courses during-

. dati collection and were to analyze and report the results-
-

according,to these separate categories. In this way
comparability of results between the studies-and with'
other, national studies would be maintained.

1.2 Scientists-and Engineers

1.2.1 The following definition of scltntists and
ilt

engin/eers was
. discussed:

..,^ .

"Scientizt4 and engi4leet6 ate emptoyeea*cilioted it teazt
a Bachdoe4 degree (ot the equivatent) in an enginegt-
.ing on 4cienti6ic 6ieed and.oend mote than hat6 o6 the it
time in theliottowing job 6unction6:

tt4eatch
,devetopment
tenting 6 evaluation
daign
conatucti.on
impection
production
imtatation
opeution

f.

maintenance
panning
cttnagt g giant admini4ttation
data cottection
ptoviding on te4eatchltg o6
4cienti6ic on technicat.

kn6wmation
en6ottement o6 4tandatd4 on.
4egutation4

Speci6icatey exceuded ate 4cientat,6 and,engineem who
4pend mote than hags theit time in management, 4ates,
advetti4ng, peuonnet wont., teaching and timiming, on-
pt-oviding me cat, Nychatogicat, on 4ociat 4etv,ice.4."

6-4

It was agreed that, while management is a natural j-ofi'progreSsi'on for
scientists and engineers, management_counses_da_nor enhance the scientific
or technical competence of scientists and engineers since they do not
build directly upon their basic scientific and engineering training :

** Example,s of "support" courses may be: "Technical .Writing", "Writing .

Research Reports",- "'Professional Speaking", eXc-

**_* It was agreed that "the equivalent" could be a state issued license to
practice in the scientific or engineering field, or past experiencei

N svt.
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It was agreed_that_studies which proposed to include
'technologists and/or technicians (including sub-

- baccalaureate degree personnel) would continue to do so,'
but that the results for scientists and engineers, as
defined above, would be presented separately. This was to
,help assure that the results would be comparable to
-thOse of the notional studies conducted by J. Klus and
G. Levy.

It was further suggested that studies that proposed to
.include "management" personnel in their surveys continue
to do so. A recommendation was made that results for

. this group of "management"
scientists,and engineers also.

be reported separately.

,1.3 Small Industry '''' ' ,

.

1.3.1 It was agreed that. nly industries or plants with fewer
thqp 500 total. persorrel would be included in the study.r

. Ne'iower limit was specified.

1.3.2' Plants which are subsidiaries of large companies-but which
have fewer than 500 total personnel at the particular'

,
site w 1 ld be included under the definition of small
industry

1.3.3 Small-consulting firms (e.g., civil engineering, etc.) \\
would be included under the definition of small industry.
Although data from consulting firms were to be' included,
it-was suggested that this data be reported separately
since there may be few similarities between the continuing
education needs Of scientists and engineers working'in the
consulting field and those working in industry.

1.4 Geographidally Distrsed Industry

1.4.1 Geographically dispersed induttry was defined as:' "Plants/
companies which are located in-non-SMSA counties which do
not have a college or university offering a graduate degree
in science or engineering." However, some of the studits

. would cover "market areas" that were in SMSAs.

1.4.2 It was ag reed that
scientific/engineering employees of

local government (city, township, county) would be
surveyed oney'by those studies which originally proposed
to do so. These studies would report their 'data in a
manner which allowed the results for scientists and,
engineers employed by small, dispersed industry to be
distinguished,from the results for scientists and
engineers employed by local government.

-1.5 Continuing Education Delivery Systems

1.5.1 Itwas agreed that questions regarding dpli'veryisystems,
used for continuing education should have-a time period
limitation of those used within the t4,44 three yea,u.

27 "
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1.5.2 Delivery system questions would be asked of both employers.
and employees.

1.5.3 Delivery sistem questions would be asked to obtain data
on both the "actual" delivery system being used and on
the "desired" delivery system.

2. Project Activities.

2.1 Data Collection Categories*. The following data collection cate-

gories were discussed.

2.1.1 Technical contents of CE programs

2.1.2 Incentives (motivation) for participation in CE programs
(employers/employees)

- Willingness to participate under certain circumstances

2.1.3 Personal characteristics

Highest degree

Field of work

Number of years in field

0 Age (range)

Years since last degree

Certification and/or licenses

Professional organization membership (national,
state, local)

Extent to which prerequisites for graduate level

courses have been obtained.

2.1.4 Type of CE delivery system used to last three years
*(employer/employee)

- Actuat and dui/Led CE delivery system

2.1.5 Oportance of CE,

- CE/productivity interface

- CE/reVntion interface

2.1.6 Perception of the individual's degree of obsolescence

2.1.7 Unmet CE needs

- Indicators of CE needs

,2.1.8 CE time spent perimonth,

2.1.9 Source of funds for CE

This is not a comprehensive list of possible data collection categories.

28
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2.2 Utilization of Study Results
?;fs

.2.2.1 Jt was recommended that project'directors maintain aware-
ness that the results of the studies could be utilized for
several different-purposes. These included but were not

to':

-j)estgrrof- CE curricula

:Development of CE'delivery'systems

- Industrial emphasis and funding of CE programs-

- NSF policy development

° Project directors were advised to collect data and report
o study results in such a manner that the broadest use could, be-made of the study results, even though a particular

project might have a particular emphasis,

3. Future Coordination Plans

3.1 Meetings

3.l.1 No other special 'coordination meetings were planned at thetime of the meeting

3.1.2 It was agreed 'that, if possible, the project .directors forCE for small or dispersed industry would meet as a subgroup
during the February 7-9,-1979,,meeting of Science Education4 Development and Researth (SEDR) project directors in
Washington, D.C.

3.2 Information EXchange

3,2.1 Project directors were encouraged to send copies of,.all data
collection items/instruments developed in their project'
directly to...the other project directors for CE for small
or dispersed i'dustry.

3.2.2 The exchange of references and reference materials was
encouraged

3.2:3 Project directors were to endeavor to keep each otherinformecW methodological developments which may be of
benefit to the other projects

In summary, it was agreedAthat'project directo r
depart from their proposals as approved by

-re not to

ect directors
were'to collect their data and report their research r 1 ts in such' 'a way
as to allow the maximum

comparability between the'respe tive studies and to
the national studies of Klus and Jones, and Levy an' ewman..

The results of the coordinati-oh' meeting, presented above, were
conveyed in a letter to the project directors and to NSF.

29
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Meeting of Science Education Development and
Research (SEDR) Project Directors

The National Science Foundation held a meeting of Science

Education Development and Research JSEDR) project directors in Washington,

D.C., February 7-9, 1979. During this meeting,-Dr. Eugene D'Amour, NSF,

chaired a session on the "Continuing Education of Scientists and Engineers".

Representatives of the five projects examining the continuing education of

,scientists and engineers in small, geographically dispersed industry, made

presentations on.theirireupctive projects.

Following the session on "continuing education", those projeCt

directors with time available_met informally to discuss the coordination

effort. During this meeting the issue of the distinct, but related, goals-

and objectives of the individual projects was again discussed, as well as

the constraints that these goals placed upon mutuality of the results. It

was suggested and resolved that the maximum comparability of results and

benefit for the field of continuing education of scientists and engineers

could be achieved through development of a monograph on the five projects'

and the studies of Levy and Newman and Klus.and Jones. It was further

agreed that, toward the completion of, the five projects, Dr. Levy would

submit a proposal to NSF on the topic of the monogearland direct the

project, if funded. The four university project-directors conducting

continuing education studies in the area of small, dispersed industry would

serve as subcontractors to Battelle; Each would contribute a chapter on'the

results-of his respective project for the monograph, as would Lawrence

Welling,. John Klus and Girard Levy. They would also review the completed

monograph, including chapters related to the dowparison of results.

Subsequently, a preliminary proposal on the "monograph" was

written and submitted to NSF-on July 17, 1980. The key activities out- ,

lined in this proposal were:

1. Battelle would prepare an outline for the mono-
graph listing proposed chapters. A brief
descriptidn of each chapter would specify topics,

QY
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variables, or items of information to be presented
in each'chaptefs (e.g., extent of continuing educa-
tion activities in industry, effect of company
characteristics on support, effect of personal
characteristics on continuing education participa-

. tion, incentives, delivery mecahnisms, etc.). It
s noted that.each chapter woatd.not be a &malty

o a puject, but natheloomed 4syntheasize and .i.ntet-
put acto44-the atudie6,'companing the iinding4 with
the nationa atadie4 when appeixabte.

An author for each chapter would be determined from
among the NSF project directors. (Each had already
agreed in principle to assist in the' preparation
of a monograph, if funded.)

The outline, chapter descriptions and seleCtion of
- authors would be discussed with the NSF Technical

Monitor before being finalized.

2. Battelle would coordinate the efforts of the
monograph authors, give guidelines for each
chapter, discuss the overall approach to present-
ing\ information, and otherwise ensure consistency
throughouttlie document.

3.- Respective authors would prepare a draft of their
chapter and submit'it to Battelle. Battelle would
prepare the introductory and summary sections of
the monograph.

4. Battelle wand edit the input and prepare a final
draft. This would be reviewed by the NSF.Technical
Monitor, and revisions would be discussed.

5. Battelle would coordinate the revisions needed with
each author.

6. Battelle would prepare the*final report and submit
, copies to NSF.

Information Exchange

4,

a

Battelle, provided copies of its establishment and employee

survey forms-to the other project directors (See Appendix E). Some of the
o

university based projects.Utilized.iteMs from these questionnaires in

developing their own survey instruments. Additionally, Battelle encouraged

the other project-directors to submit their respective survey forms, for

information, to the other group members conducting studies of small,

geographically dispersed industry. When asked, Battelle project staff

31
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reviewed and critiqued the survey forms utilized in the university based

projects/ .

Bibliographic information on continuing education was also pro-

vided by Baptqlle (see Appendix F). The other projedt directors were

encouraged to share their bibliographic information with each other and with

Battelle. A number of other information requests pertaining td conduct of

the 4udies were received by Battelle, and handled, via telephone, on an

individual basis.

CONCLUSIONS AND RECOMMENDATIONS.

In fulfilling the objectives of the project coordination effort,

it became obvious that there were both advantages and disadvantages too

the approach being followed. The technical scope of the,five individual

projects had been approved by NSF prior to initiation of.the coordination

activity.-. Each project had objectives and a proposed methodology that

were somewhat different from those of the other projects. There were major

differences between Battelle's-study and those of the four university

groups. Namely, the university studies focused on identifying potential

"market areas" for their, services, whereas Battelle's study had more of a,

"research" orientation., Aldo, Battelle's study was national in scope,

whereas the university studies were of a,local or regional nature. Within

the,co ination effort, each study was to fulfill its own objectives and

to,fo low the unique study approach outlined on the respective proposals, as.

apprOyed by NSF. `\
-

The advantage of the scenariV for coordination described above

was that it permitted the individual project directors a high degree-of -'

"academic" freedom and may have resulted in more useful market information

for the universities involved. The disadvantage of this type ofcoord4nation

was that it made standardization aimed at comparability of results difficult,/

despite attempts to standardize terminology and to report results within,

agreed upon catego%ries

A further coldstraint was that'Baptelle, despite its role as

coordinator, had no contractual authority which would have permitted a degree

,
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of technical control over the individual studies: Thus, coordination was

completely dependent upon the dedication of the invol ed parties to the

objectives of coordination. However, none of the-project directors developed

their proposals with the need for ongoing coordination with other, active

projects, in mind. Nor did they, in.their proposals, incorporate cost
. .

estimates for coordination activities.

There arA, undoubtedly., many levels of project interaction that

could be utilized by NSF in the future. These include:

1. Coordination Of issues and,definitions

2. Standardization of methodology, and;

3. Technical direction.
0

Coordination of issues and definjtions is the approach that was utilized

for the five studies of continuing education in small, dispersed industry.

Standardization of methodology would include factors such as

standardized sampl* survey instruments, data collection, and analysis.

The approach would comparability of results but would lessen the

adaptability of in, vidual projects to meet local and regional needs. It''

would be necesSa to devote attention to standardization of methodology

prior to the solicitation of proposals. Adherence to the selected methodology

would be an important factor in the evaluation of proposals-to NSF in those.

subject areas where project interaction was judged to be of importance. Such

standardization of methodology could be done, prior to proposal solicitation

by .NSF or through a "prime contractor" within a particular subject area.

Technical direction is primqpy'an administrative approach wherein

a prime contractor reporting to NSF fo'r a particular subjectarea would

have both technical and cost control over subcontractors performing indivi-

dual studies in the area. This approach would probably include standardiza-

tion of methodology, as noted above. It should, if utilized, go-beyond mere.

technical,approval of the related projects, to a responsibility for overall

program .costs. A technical approval function, in itself, could unreasonably

escalate the costs of the individual studies, in that the emphasis would be

placed on technical accomplishments. If the party responsible for technical

direction iS also respbnsible for project costs, greater emphasis would be. '

3,3
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'placed on a negotiated balance between technical quality and Cost.

It is,recommended, should the need for, close project interaction

arise in the future, that NSE.J.it,ilize either the "standardization,of

methodology"appro4ch or the "technical direction" approach in lieu of

mere coordination of issues and definitions. Either "standardization of

methodology" or "technical direction" are likely to resilt in greater com-

parability of results.

With respect to the five studies of continuing education for

scientists and engineers in- small, geographically ditpersed industry, it

is recommended that NSF provide funding to develop'a monograph to synthe-

size the results of these studies.

4
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. 6411tattelle , 1

'4 Columbus Laboratories
,'0.1 King Avenue .p.

Columbu,, Ohio 43101 1

'Telephone (614) 291,3131
Telex 24 -5434

September 13,'1978

.
----I

r

s.., . *

.

....-

R-'.-Dr. Lyle Phillips ,
. '1

Program Manager for Continuing EducatioiC
`', 4,.. 0

Division of Science_ Education Development
and Research ,

Directorate for Science Education,.
National Science Foundation
Washington, DC. 20550

Dear Dr. Phillips: ir

O

.1

In reference to our telephone conversation of September 12, 1978, 1 would
be happy to serve as a coordinator for studies tobe awarted in the area-
of continuing education for scientists, aid engineers employed in small,
geographiCally-dispersed plants or cuppanies. It is my uiffeiStandingthat
in the role of coordinator I will be rdsponsible for maintaining and pro-
moting communication between the directors of the,respeetive studies. In
this' capacity, I will endeavor to assure cooperation on issues affecting
the general area of continuing education being studied, such as agreement On
commoU definitions and terminology.

/. As'we discus d, some time and travel funds:may be require d for my coordination
aetiimities. Therefore, I will be.authorized to incur these expenses,as part'
of% contract award stemming from Battelle's proposal No..287-.774208, with -

the understanding that additional funding for these activities will.be avai
if necessary.. If you have any questions refarding this thtter, please'feel-
free,tg call me at 424-7172. Questions of a contractual nature- should be
directed to Ms. Gloria Miller at 424 - 7092.- ,

.

fLyfe, thank you very much for Affording us the.opportunity to work with you

_. 4
t ,

In the area of continuing education. I am loOking forward to meet/ng you
and the other study directors in the near future.

.

.

Sincerely yours,
'

1

Lawrence G. Welting
Research Scientist
Center for Improved Education

LGW:11c
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NATIONAL SCIENCE FOUNDATION
WASHINGTON D C 20550

Directorate for Science Education
Division of Science Education
'Development and, Research

%.

Mr. Lawrence G. Welling
Research Scientist
"Center for Improved Education
Battelle Columbus Laboratories,
505 King Avenue
Colubmus, Ohio 43201'

Dear Larry:

Please find enclosed excerpts of the memorandum requesting approval of
the special conference for CESE project directors working on regional
surveys. It has been whole heartedly approved. We are very anxious
to see that the regiona3 continuing education surveys funded this year
are coordinated so that we can maximize the resultant information. These
surveys represent a serious effort on the part of NSF to get some base.
data on CESE so that it will be possible to better plan for the future
needs of the nation. As you and the other project directors involved know,
thfs is an extremely important-and timely task.

-We do appreciate -your willingness to take on the coordination role as
well as the willingness of the other project directors to cooperate in
this effort. As I mentioned in our phone conversation, if Battelle,could
take some pictures of the group and prepare a press release, this would
be particularly helpful (as long as it doesn't get in the way of carrying
out the proposed activities). If Battelle could makeit available to
local newspapers, I'll try to get it in the National Press as well as
educational publications that would be read by continuing edUcators.'
The pore people know about this important work, the greater will be its
ultimate dissemiltion and,use.

.

October 13, 1978

r
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I am enclosing copies of the Ooposals of the other prof:4 directors
involved (and doing the same for them).

Again, thanks for your help with the project.

Enclosures

cc: Zemp.

Amos

Harrell

Adams

Sincerelyyeers,

Se ur
Program Associate

.Development in Science Education

4

t.-
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October 20, 1978

So Battelle
. Columbus Laboratories

NSF Project Directors
Continuing Education for

Small or Dispersed Industry

Gentlemen:

fr

505 King Avenue
Columbus. Ohio 43201

. Telephone (614)'424-424
Telex 24.5454 -

(

This letter is to confirm our meeting on November 21, 1978, to coordinate-
our.respective NSF projects incontinuing education for small of dispersed
industry. The meeting will be held at Bat,Wle's Columbus Laboratories
in Columbus, Ohio. Since this will be,a one-day meeting, we should probably ,
plan on convening at 8:30 a.m. If you will be staying overnight, I have
included the name and rate information for a motel close to Battelle. Please
make your own motel reservations.

It is my understanding that Gene D'Amour of NSF is sending each of us Copies
of each otherrs proposalp. A review df these proposals prior'to our meeting
willbe helpful.

Regarding an agenda for-the meeting, most Arpyou have expressed an, interest
in discussingdefinitions, terminology, data collection processes, instru-
mentation, and sempling.plans and procedures. If you hai'm any further ideas
or desires regarding the meeting, please let me know. I will attempt to
send a copy of a "flexible" agenda to each of you the week preceding our
meeting.

Also, it was suggested by Gene D'Amour that a press release of our meeting
be prepared since a coordinated effort on our projects could be of signifi-
cant importance to the area of continuing education for small or dispersed
industry. I will have Battelle's Public Relations Department prepare-one

* .

or more draft press releases prior to our meeting.
but will be available for-xour review and amendment/approval at the meeting.
At the end of the day, each.of us wIlIllave a press release covering .the
project area and the meeting which we can take with is tobsubmit to the
,newspapers in our communities.

These will not be /released

. .

Thai* you for your patienoe and cooperation in'helping me schedule this-
meeting. If you have any questions, please feel free to call me at
,(614) 424-7172. Since I will not be available from October 26 - November 11;

1

Mb

J

1
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t-
during this period you may contact Ms. Jean Newborg at (614) 424 -7167.

I look forward to meeting you on,November 21.

Sincerely

Lawrence G. ing
Principal Psy ologist
Training and Human Performance Group
Center for Improved Education

LGW:11c

xc: W. Sam "Adams

*John M. Amos
Daniel E. Harrell
John W. Zemp
Gene D'Amour
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.November 14, 1978

ace

1

NSF Project Directors
Continuing Education for

Small or Dispersed Industry

Gentlemen:

Enclosed is the tentative agenda for the initial coordination meeting
of NSF Project Directors. The meeting will be held at Battelle's
Columbus Laboratories, 505 King Avenue, Columbus, Ohio, on Tuesday,
November 21.

If you have any questions or need any assistance in making hotel
arrangements, please feel `free to call me at (614)424-7172, or Ms.
Sean Newborg at (614)424-7167.

I look forward to meeting with you on November 21.

Sincerely

Lawrence G. lling
.Principal P ologist
Training and Human'Performance Group

Enclosure

xc:AIIK Sam Adams
Joht0. Amos r-

Daniel E.' Harrell
John W. Zemp
Gene D'Amour

42



TENTATIVE AGENDA

Coordination Meeting of
NSF ,Project Directors

November 21, 1978
Battelle's Columbus Laboratories 4.

9

8:30-9:00 Coffee and rolls

9:00-9:15 Discussion of tentative agenda.

9:15-10:30 Discussion of definitions and terminology

10:30-11:30 DiscusSion of issues and questions specific to each
and project, including:

1:15,3:/5 9

data collection procedures
instrumentation
sampling plans and procedures

11:30-1:00 Lunch

1:00-1:15 Group photo

4
1:15-3:15 Continue discussion ofissdes and questionp

3:15-3:45 Discussion of plan to Coordinate continuing education
projects

3:45-4:15 Review of press releases

MP'

I
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SUGGESTED. TOPICS .FOR DISCUSSION

1. Data Collection Instruments.

1.1. Data Collection Catagories
4;1

'1,

1.1.1. -Technical contents of CE programs
t.

1.1.2. Incentives (motivation) for participation in CE programs

- Willingness'to participate under certain
circumstances .

- Extent and type of CE support (financial L
and/or nonfinancial)

1.1.3. Personal characteristics

- Highest degree in S/E field

- Years since last degree

-. Major field of study

= Field of work

QS%

t

- Number of years employed in field of work
(number of years employed as S or E)

"Wqrking as" occupation

Level of technical repponibility r
- Perceived CE needs

I
Age (range)

Certification and/or licenses

Professional society membership
(national, regional, local)

Extene'to which prerequisites for graduate
level.courses have been obtained

.

- \AvaiiabiIity of CE-delivery system

- Type of CE delivery system used in fast
three years (natufe aft &extent of CE activities)A

45
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pfte 2

Desired typ.of CE delivery system

CE needs which cannot.be- met.under existing
/ delivery-system'

- Objectives of participating in CE

- Factors constraining CE participation

- CE time spent per month

- 'Perception of individuals degree of
obsolescence

- Unmet CE needs

1.1.4. importance of CE

- CE/productivity interface'

- CE /retention interface

1.1.5. Company characteristics

LA

- Number of employees (total)

- Number and occupations of S/E .

- cost of.pibaent CE delivery mechanism

- Source of funds for CE

- Methods of determining*CE needs-

- Existing CE delivery systems

Desired CE delivery syitems

- Unmet CE needs (indicators)
t

- EXtent and type of employee participation

-V - Specific (unique) problems associated with
CE delivery

11 .

- Distance to the nearest university offering
graduate courses in S/E ^

1t2. -Employer and employee forme

1.2.1.
----

Length

1.2.2. Content 4

11.



"Page 3

2. Sample Selection

:2.1. Establishments

2.2. Employees

3. Data Collection

3.1. Procedures for acting the sample .(personnel director)

3.2. Pre-test

J.3. "-1e ters of endorsement

3.4: Incen Ives

3.5. Procedures for following tip nonrespondents

4. Data Analysis.and Reporting the REsults
414--

4.1. Method of comparing of CE for small and/or dispersed industry
with large and/or urban industry

4.2.

Rural

Remoteness

Size of
S/E Staff

Cont. Ed. Activities

47
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A

Information from

4- Batelle
Columbus Laboratories

505 King Avenue
Columbus, Ohio 43101

EDUCATING SCIENTISTS IN SMALL TOWNS: ,

BATTELLE, OldtAS ASSESS PROBLEMS FOR NSF

For Immediate Release '

14-

What do scientists and engineers who work in small plants distant fromy
large cities or universities do about continuing education programs?

The National Science Foundaelon. (NSF) hopes to find some of the answers
/ ,

.

as it begins what may be initialfiteps in producing a basis for planning and, . 4

ping improved continuing education services f r such groups.

As,part of fi.e National Science Found ion studies, researchers will

assess--on a national and regional level--the 4tatuee and extent of continuing

educationfor'scien;ists and engineers in small, geographically-dispersed plants.

Such plants experience problems in meeting the continuing education needs of

their employees,because they usually employ too few people to make in-house edu-

cation progranip economically feasible and their geographic locations may prohibit
.

employees from attending-local,colleges.

Researchers met at Battelle's Columbus Laboratories recently to coordi-
.

nate ,the studies, which'will last -u to two years. Discuisions centered on'plans

and procedures fore carrying out the programs.

4 (MORE) t

. 49
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The organizations that will carryout the work lor the NSF and the

Scopes of their projects include:

i2/1/78

118-78

Battelle's Columbus Laboratories, which will assess, on a

national basis, the extent of continuing education programs

for scientists and engineers in small, disp4sed plants.

Charleston (South CaTolina) Higher Education Consortium,

which will develop and test a model that paneassess the

continuing educatioi needs of scientists and:engineerl,at

the local and regional levels.

University of Missouri-Rolla, which will determine the

continuing education needs of scientists and engineers in

rural areas and small communities of the Ozark region in

Missguti,-Oklahoma,,an'd Arkansas.
..

North Carolina State UniVersity,.which,will 'assess the
, a ^, '` ,fi it a

914i , '' 6 ,,. 4 0 ± '..' ' ,
. -

net dte and ,eitent- btltoptinuing education programs for

9 ,,`. , ,,,. ilh ,
scientists and engineers.ATINOph Catblini.

g ''` .0 7 ,.

4 i ...4; 4.'
4

. University,of Wisconsin:-Oshkoih; which Till iastsess the
...

c,,. E
.7.,...

continuing education needs "of thefie, groups'in north. .

. ,,..
.,. . . .v . ., r?,,. 't

central Wisconsin.
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May 25, 1979'

Re: Continuing Education for Scientidts
and Engineers in Small, Dispersed Industry

Gentlemen:

Enclosed are draft copes of Battelle's Establishment Form and Employee'
Form for our national survey of continuing education for scientists apd
engineers in small, dispersed industry.. In their final format, each
questionnaire will be typeset and printed back-to4ack. Thus, we hope
to be able to reduce the length of each questionnaire to four sheets of
paper (or eight pages).

I would appreciate any comments which you may have regarding the draft
questionnaires. Please let me have your suggestions vi mail or telephone
by June 8, 1979.

Sincerely,

Lawrence G. "Selling

Research P4yAhologist
'.Center forktmproved Education

LGW:11c

xc: Gene D'Amour
John P. Kius
W. Sam Adams
John M. Altos
Daniel g. Harrell
John' W. Zemp

;1
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1

NATIONAL SURVEY OF SMALL

ESTABLISHMENTS
°Battelle

Columbus Laboratories
505 King Avenue
Columbus, Ohio 43201

I

I

-\>--------- ESTABLISHMENT FORM

1
The information collected on this form will be held in strict confidence and will be

used for statistical purposes only. The information will only be released in a form which
does not identify information about.any particular comp*. Your cooperation in com-

2pleting this questionnaire, and /or your response to any particular question is voluntary.
However, your cooperation is needed to make the results of this survey as comprehensive
and accurate as possible. Please return this questionnaire within 2 weeks. The enclosed
return envelope requires no postage. If you have any problems in completing us form,
please call Ms. Sandy Newman (614) 424-5646, collect.

\
....,......

/
e

. co

ENTER THE NUMBER WHICH CORRESPONDS TO YOUR ANSWER IN THE SPACES
PROVIDED.

DESCRIPTION OF ESTABLISHMENT
,

I. WHICH NUMBER BEST CHARACTERIIZES YOUR ESTABLISHMENT? .

(1) Locally owned and operated
(2) Headquarters of regional or national firm
(3) Branch of regional or national firm
(4) Branch of foreign firm 4.0--
(5) Other (specify)

.

v
2. WHAT IS THE TOTAL NUMBER OF EMPLOYEES (FULL AND PART-TIME)

IN YOUR ESTABLISHMENT? (AN ESTABLISHMENT IS DEFINED AS A
SINGLE UNIT LOCATED AT A SINGLE LOCATION TOGETHER WITH ALL
SUBDIVISIONS ADMINISTRATIVELY DEPENDENT THEREON) . .

4

4.

1

. 53 / . ,

cc 1-6
1cc 7

cc 8

cc 9-12
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2

3: HOW MANY OF THESE EMPLOYEES ARE SCIENTISTS OR
ENGJNEEliS (i.e., CHEMISTS, PHYSICIST'S, LIFE SCIENTISTS,
SOCIAL SCIENTISTS, MATHEMATICIANS, STATISTICIANS;
COMPUTER SCIENTISTS, ALL ENGINEERS, ETC.)?

47-- HOW DOES YOUR ESTABLISHMENT RANK IN TERMS OF
CONTEMPORARY TECHNOLOGY, COMPARED TO YOUR
COMPETITORS?

(1) Top 10 percent
(2) Top 25 percent
(3) Middle 93 percent
(4) Bottom 25 percent
(5) Bottom 10 percent
(6) Not applicable, unique product or services,

5. IN THE PAST 3 YEARS HAS YOUR ES'TABLISHMENT'S TECH-
NOLOGICAL POSITION, COMPARED TO YO ." COMPETITORS,
IMPROVED, WORSENED OR REMAINED A: 'UT THE SAME?
(1) Improved
(2) Worsened .
(3) Remained about the same

EDUCATIONAL DELIVERY SYSTEMS

6. WHiT IS THE DISTANCE °PROM YOUR ESTABLISHMENT TO THE
CLOSEST INSTITUTION OF HIGHER EDUCATION SAT HAS
OFFERED COURSES IN SCIENCE OR ENGINEERING?
(1) Less than 10 miles
(2) Between 10 and 24 miles
(3) Between 25 and 49 miles
(4) Between 50 and 99 miles
(5) 100 miles or more

7. WOULD YOUR ESTABLISHMENT BE WILLING TO COOPERATE
WITH ANOTHER LOCAL ESTABLISHMENT IN THE SUPPORT
OF A CONTINUING EDUCATION ACTIVITY?

(1) Yes, already have
(2) Yes, would be willing
(3) No, would not be willing

'
54 /
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8. WHICH OF THE FOLLOWING FACILITIES/EQUIPMENT ARE
AVAILABLE AND/OR USED IN THE LAST 12 MONTHS AT YOUR
ESTABLISHMENT FOR THE SUPPORT OF CONTINUING
EDUCATION PROGRAMS? CHECK W) ALL THAT APPLY.

e

%. . .

(a) CFaisroom/conference facilities-- ..; .
. ..b) Laboratory facilities' available for course connected 4

experiments .,

(c4 Closed circuit TV

(d) Motion picture projectors

e) 35mm slide projeCtor with synchronized sound,
(f) Audio cassette

(g) Videotape/cassette
Th) Large screen projection video

(i) Computer

(j) Computer assisted instruction

(k) Conference telephone
(1) In-house library facilities

(m) Separate quiet are for self-study
°i(n) None of the above

Available Used

(1) (2)

9. PLEASE RATE EACH OF THE FOLLOWING IN TERMS OF THEIR
ADEQUACY FOR THE SUPPORT OF CONTINUING EDUCATION
ACTIVITIES, USING THE FOLLOWING SCALE:

4 Very adequate
3 - Adequate

' 2 Inadequate
I Very inadequate'

(a) Availability of in-house employees qualified '1.0...efedtct continuing
education activities ,

(b) Local availability of qualified technical instructors who are not_._
employees

(c) 'Adequacy of establishment's finaricial support for continuing
education

(d) Motivation of engineerineand/or scientific employees to participate
in continuing education activities

(e) Availability of courses/seminars/workshops/presentations in
deeded content areas

(f) Convenience of the establishment's geographical location for .

employee 'participatioh an continuing education
(g) Adequacy of in-house technical library

,Rating

55
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4

COMPANY. SUPPORT OF CONTINUING"EDUCATION

10. DOES YOUR COMPANY SUPPORT CONTINUING EDUCATION?
CHECK (,/) ALL THAT APPLY.

(a) By providing financial or time incentives to individuals to avail
themsti4es of continuing education opportunities

(b) By developing and presenting its own continuing education
activities

(c) By providing support to other organizations to develop or present
continuing education activities

If you checked (\/) any of the abovi please answer the remaining'
questions.

If you did not check any of the above you are finished. The remaining
questions pertain to continuing education activities. Since your company
does not support any continuing education activities we do not need
your answers to the remaining questions. The information that you have
provided will assist in determining the extent of continuing education in
small industry. Please return this questionnaire in the enclosed envelope.
Thank you for your cooperation.

1

For all the remaining questions, only activities designed to further engineering or scientific
knowledge should be reported (e.g., management courses are not relevant).

SOURCES USED IN DETERMININGCONTINUING EDUCATION NEEDS''

A

11. WHAT SQURCES DO YOU USE IN DETERMINING IF COMPANY
/SUPPORTED CONTINUING TECHNICAL EDUCATION ACTIVITIES
OR PROGRAMS SHOULD BE PROVIDED? CHECK (\/) ALL THAT
APPLY.

(aj Personal communication with personnel from other establishments

(b) __Per$onaLcommunirAtion with-professional-or-technical-societies

(c) Personal communicatiosaiwith colleges or universities -
(d) TechniCal and industry publications or periodicals
(e) Intuition based on experience

(f) Supervisor's identification of employee training/education needs
(g) Inquiries from employees

(h) Publications or brochures from organizations offering
continuing education

(i) Current news or popular magazine topics

56
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REASONS FOR SUPPORTING CONTINUING EDUCATION

0
12. WHAT DO YOU PERCEIVE TO BE THE REASONS YOUR. COMPANY

SUPPORTS CONTINUING TECHNICAL EDUCATION? %EASE RATE
EACH OF THE FOLLOWING IN.TERMS OFTHEIR'IMPORTANCE.
PLACE ONE RATINGIN EACH BLANK, USING THE FOLLOWING
SCALE. `e

obe

5 Of highest importance
4 Very important_ -
3 .Moderately important

Slightly important
1 Not at all important

(a) Increases employee productivity
(b) Trains ..g.mployee

for special assignmentscfields in which
.

personnel are scarce() . Extends the productive life of employees
(d) Retains present employees
(e) Attracts new employees

Rating

.

'

-1. -

EDUCATIONAL EXPENDITURES AND PARTICIPATION
)

. . .

13. ESTIMATE YOUR ESTABLISHMENT'S ANNUAL' EXPENDITURE FOR .

CONTINUING TECHNICAL' EDUCATION FOR SCIENTISTS AND ENGINEERS
DIMING CALENDAR-OR. FISCAL YEAR 1978. DO NOT INCLUDE SALARIES,
AND EXPENSES FOR YOUR 1141110.USE CONTINUING EDUCATION OR
TRAINING STAFF. DO NOT INCLUDE EXPENDITURES FOR CAPITAL
EQUIPMENT. .

(ar- Por.tuitiOn reimbursemdt.programs i ... . .. . $49 .. --- ... . ...
(b) 'For all other activities $_ __ _ ..

'4..(?) Total for all activities . , $
.., ,

14., APPROXIMATELY HOW MANY OF YOUR SCIENTISTS AND
ENGINEERS PARTICIPATED IN COMPANY SUPPORTED
CONTINUING TECHNICAL EDUCATION DURING CALENDAR
OR FISCAL YEAR 1978?

S.

57

cc 54

cc 58

cc 59-64

cc 65-70

cc 71-76

cc 77-80

1-



0 0

6

I

O.

TYPE OF SUPPORT

l5. FOR DEGREE-RELATED (CREDIT) COLLEGE OR UNIVERSITY
COURSES (MINIMUM 3Q HOURS), TO WHAT EXTENT- DOES YOUR
ESTABLISHMENT PROVIDE THE FOLLOWING TYPES OF SUPPORT
(ASSUMING ESI'ABLISHMENT APPROVAL AND 4QUIREMENTS,,
FOR SUCCESSFUL COMPLETION ARE MET)? CHECK W) ONE

. BLANK IN EACH ROW.

(a) Cost of tuition and registration

(b) Cost of books and instructional
materials

(c) Travel costs

(d) Releas'e time frbm job

Not Total Partial
Provided. Reimbursement Reimbursement

^ (1) (2) 7 (3)

, Not At At To Be Made Up
Provided Full .Pay Partial -Pay BY.Employee

(1) . (2) '(3) : (4)

16. FOR EDWATIONAL'ACTIVPTIES OTHER THAN DEGREE - RELATED
COURSES (NONCREDIT COURSES, WORKSHOPS, SEMINARS,
CONFERENCES OF AT LEAST 5 HOURS IN LENGTH), OFFERED

- AWAY FROM YOUR ESTABLISHMENT, TO WHAT EXTENT DOES
YOUR COMPANY PROVIDE THE FOLLOWING TYPES OF SUPPORT
(AS NGSOMPANY APPROVAL AND REQUIREMENTS FOR
SUCCES UL COMPLETION 'ARE MET)? CHECK'(/) ONE BLANK ,

IN EACH tw

(ar Cost of tuition and registration
. .

(b) Cost of books and instructional
materials

(c) Local travel costs

(d) Out of town travel costs

co Release time from job

Not Total Partial
Provided' Reimbursement Reimburse

(1) (2) (3)

Not At 'At To Be.Made Up
Provided Full Pay kartial Pay 11-y. Employee .

(1) (2) (3) (4) ,

c

Dup cc 1
2cc 7

cc 8

cc 11

cc 12

cc 16
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17. FOR EDUCATIONAL ACTIVITIES OFFERED AT YOUR ESTABLISHMENT,
MUST THE PARTICIPANT MAKE UP TIME SPENT AW?Y FROM WORK
TO ATTEND THESE ACTIVITIES? ENTER THE'NUMBER THAT BEST
DESCRIBES YOUR ESTABLISHMENT'S POLICY IN THE BLANK . . .
(1) Not applicable - no such activities offered
(2) Not applicable - such activities not offered during work day
(3) Yes always make up time

make'(,4) Yes sometimes ake'up'time
(5) No - time not made up

EFFECTIVENESS OF CONTINUING EDUCATION

,18. HOW EFFECTIVELY HAVE THE FOLLOWING FORMS OF CONTINUING
TECHNICAL EDUCATION MET THE NEEDS OF YOUR COMPANY?
PLEASE RATE EACH OF THE FOLLOWING FORMS IN TERMS OF THEIR
EFFECTIVENESS. PLACE'ONE RATING IN EACH BLANK.

5 Extremely effective
4 Very effective
3 Moderately effective
2 Slightly effective
I - Not at all effective
0 Company does not sponsOr his type of activity

(a) Degree-related (credit courses) - minimum 30 tiours L
(b) Non-credit courses - minimum 30 hours

(i) Conducted at your establishment
(ii) Conducted away from your establishment .......

(c) Educational activities (workshops, seminars, conferencesr etc.)
5-29 hours 0

(i) Conducted at" your establishment
(ii) Conducted away from your esiablislfment

(d) Organized self-study activities (correspondence courses, programmed
instruction, etc )

(e) Educational presentation at professional or technical society
meetings

(f) Other (specify)

-
Rating

V

I
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EMPLOYEE, OBJECTIVES IN PARTICIPATION

9

19. WHAT DO YOU PERCEIVE TO BE THE PRIMARY OBJECTIVES OF SCIENTIFIC
AND ENGINEERING EMPLOYEES WHO PARTICIPATE IN CONTINUING EDUCA
TION ACTIVITIES? PLEASE RATE EACH OF THE FOLLOWING OBJECTIVES
IN TERMS OF THEIR IMPORTANCE TO SCIENTIFIC AND ENGINEERING
STAFF. PLACE ONE.RATING IN EACH BLANK.

5 Of highest impoktance
4 Veryinwoctant
3 Moderately important
2 Slightly important
1 Not at all important

Rating

(a) To maintain present position company
(b) To attain enhanced or au ority position in their field
(c) To perform present job assignments better '
(d)i To prepare for increased responsibility
(e) To remtdy deficiencies in initial training
(f), To prepare for new job in same field of specialization er

(g) To prepare for new job in some other field of specialization
(h) To prepare for professional registration'or to maintain registration
(i)- .1TO attain a salary increase-
(j) To fulfill requirements for promotion

, (k) To meet expectations or ease pressure from management or
supervisor

(1), For intellectual stimulation
(m) To get to know others ,within field of work
(n) To keep from becomirig obsolete

THANK YOU FOR YOUR COOPERATION
,
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MOS

NATIONAL SURVEY OF SCIENTISTS AND
ENGINEERS IN SMALL ESTABLISHMENTS

OBattelle
Columbus Laboratories
5b5 King Avenue
Columbus, Ohio 43201

EMPLOYEE FORM

ORGANIZATION: CODE:

The objective of thivnational study is to determine the continuing education needs of
scientists-and engineers employed in small (500 or fewer employees) industries which are
geographically dispersed.

The information collected on this form will be held in strict confidence and will be used
for statistical purposes only. The information will only be relealed in a form which does
not identify information about any particular person or company. Your cooperation in
completing this questionnaire and/or response to any particular question is voluntary.
However, your cooperation is needed to make the results of this survey as comprehensive
and accurate as possible.

c,
ARE YOU CONSIDERED B1N.YOUR EMPLeYER TO BE A SCIENTISTIOR
ENGINEER?

IF YES, PLEASE ANSWER THE FOLLOWING QUESTIONS. ENTER THE NUMBER
WHICH CORRESPONDS TO YOUR ANSWER p1 THE SPACES ntOVIDED.

tv;

IF NO, YOU NEED NOT ANSWER THE REST OF...THE QUESTIONS. PLEASE
RETURN THE QUESTIONNAIRE IN THE ENCLOSED PREPAID ENVELOPE TO:

MS. SANDY NEWMAN, CENTER FOR IMPROVED EDUCATION,
BATTELLE'S COLUMBUS LABORATORIES, COLUMBUS, OHIO 43201.

1. HOW OLD ARE YOU?

2f-OVHAT IS THE HIGHEST ENGINEERING OR SCIENTIFIC DEGREE
YOU HOLD?

cc 1-7
1cc 8

p

1

cc 9-10

(1) High school diploma or equivalent
(2) Associate br technical degree
(3) Bachelor's degree
(4) Master's degree
(5) Ph.D./Ed.D./M.D.
(6) Other (specify:

,
'61
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V

2

, f , . /
-3. IN WHAT SUBJECT AREA DID YOU RECEIVE YOUR HIGHST

ENGINEERING OR SCIENTIFIC DEGREE?

4, (05 Not applicable no engineering or seientific degfee
(1) Physical Sciences . a
(2) ,Life Sciences

',(3) Social Sciences, . ,

(4) Engineering . , .

(5)- Mathematics .

(6) Information/Library Science -s

.
.1

6 (7) Computer Science

,

.

.

.

.
.

----N (8) Other( spitify: . ) (

. ..
. .-.

. ,

4. IN WHAT AREA ARE YOU CURRENTLY WORKING?.
(1) Physical Sciences,
(2) Life Sciences

,

,(3) Social Sciences '"_

' (4)'`Engineering .

(5) Mathematics
(6)' Inforination/Library Saelice ..

(7) Contuter Science .

.. '(8) Other (specify: )

,

.

c

.

.

. ,

5: AT WHAT AGE bID YOU ATTAIgkOUR HI HEST ENGINEERING
`' Oft SCIENTIFIC DEGREE?

. ..

4.-

,

.

6. DO YOU HOLD PROFESSIONAL REGISTRATION?
. .

'.(1)--Yes, in -engineering .

(2) Yes, in other field (specify: )

,

.

...

..
-

-
.

- .(3) No ,
.

lo... . . . `...

' 4

7. HOW MANY YEARS HAVE-YOU BEEN EMPLOYED WITH YOUR
PRESENT ORGANIZATION?

8. HOW MANY YEARSIIAV_E YOTIBEEN _EMPLOYED AOLSCIENTIST
OR ENGINEER?

,
. \

9. WHICH ONE CATEGORY BEST DESCRIBES YOUR HIGHEST
.

?

CURRENT LEVEL OF SUPERVISORY RESPONSIBILITY? ,i, . . .

(1) No supervisory responsibility
(2) Supervision of technicians and/or nontechnical personnel
(3) Supervision of engineering and/or scientific personnel
(4) Management of supervisory personnel
(5) Management of a major department, division or program
(6) General management of the company -, . .

62
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. . .. , .

10. WHICH ONE CATEGORY BEST DESCRIBES YOUR HIGHEST
CURRENT LEVEL OF TECHNICAL RESPONSIBILITY? .... ..

(1) 'Perform,limited assignMents with specific direction under an
. experienced engineer or scientist

(2) Perform assignments with limited directions, with a general
review of work done

(3) Independently perform most work with directions only to
general results expected .

(4) Independently work in extending known techniques, data, etc.
(5) Technical direction and review of work performed by others ,

.,

11. WHICH ONE CATEGORY BEST DESCRIBES YOUR SATISFACTION
WITH THE CONTENT AND DUTIES OF YOUR PRESENT JOB?. .` . .. ,.
(5) Highly 'satisfied 11
(4) Satisfied .

(3) Neutral .
.

/.. (2) Dissatisfied .

(1) Highly dissatisfied , .

..

. HOW MANY ENGINEERING OR SCIBNTIFIG JOURNALS OR
PERIODICALS IN YOUR FIELD DO YOU REGULARLY READ? .

(0) Don't regularly read any
(1) Read one regularly .°

(3) Read two'regularly ,-
() Read three or more regularly ,

. ..

, .

13. ARE YOU A EMBER OF A NATIONAL PROFESSIONAL
ASSOCIATI OR TECHNICAL SOCIETY?

(I) Yes ".

.
(2) No

r' ..

.
..

.

14. HAVE YOU ATTENDED A PROFESSIONAL ASSOCIATION MEETING
IN THE LAST 12 MONTHS ON THE NATIONAL, REGIONAL OR
LOCAL LEVEL? CHECK W) ALL THAT APPLY.

I
(a) Attended a national meeting

.

(b) Attended a regional meeting

(c) Attended a local. meeting . .,

(d) Have not attended a meeting
,

15. WITH HOW MANY COLLEAGUES IN OTHER ORGANIZATIONS DO
.

YOU EXCHANGE SCIENTIFIC OR ENGINEERING INFORMATION
ON A REGULAR BASIS?

-,

63
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16., INDICATE OR WRITE IN ANY CONTRIBUTIONS TO NEW DESIGNS,
DEVELOPMENTS, OR METHODS, OR PROFESSIONAL ACTIVITIES
YOU HAVE MADE IN THE LAST 12 MONTHS. CHECK (N./) ALL:
THAT APPLY.

e
(a) Made a patent disclosure

*3/4,

(b) , Submitted a technical,paper or report
(c) Participated as a speaker or panelist at a seminar or wqrksho .

(d) Received certification, recertification, or license

(e) Received an award or other recognition fOr-a suggestion
or innovation

(0 Other (specify

(g), None

)
17. WHAT PERCENT OF OUR TECHNICAL ,WORK TIME DO YOU

ESTIMATE IS SPENT IN:
A.

. . i;
Work in which you feel you need more and/ofdifferent 1,,

% .

*

education and training than you have. . -4'
. - ci

Work well suited to your education and training. r 6*-,. ,, 4
' 4

. e 4, ,,*#,

training,
,

,Work requiring less education and training than you Iran. _
o

f ..1

Ydur answer to this question should add up. to 1.00%.
_.. 1 . TOTAL 100%

The following questions are concerned with the types of continuing edition you
participated in during the last 12 months. In answering these questions, please include

. ,

ly those activities designed to further your engineering- or scientific knowledge. Thus,
41 any management or general courses you may have taken are not relevant for this survey.

Exclude your previous' high school or' ndergraduate level activities, and any avocational
or nonscientific or nonenginee ing activities.

,
.

18. HAVE YOU PARTICIPATED IN ANY CONTINUING EDUCATION
ACTIVITIES DESIGNED TO FURTHER YOUR ENGINEERING
OR SCIENTIFIC ICNOWLEDGE?

(1) Yes, yvithin the last 12 months (Answer all of the ;'emaining,,,
questions)

(2) Yes, within the last 3 years, but not within ethe last 12' months
(Go to Question 25)

(3) No, not within the last 3 years(Go to Question 26)

64
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1

ITEM 1'9 BELOW IS CONCERNED WITH CONTINUING EDUCATION ACTIVITIES THAT YOU
PARTICIPATED IN WITHIN THE LAST 12 MONTHS. PLEASE NOTE THAT A NUMBERRS
REQUIRED IN-EACH UNSHADED BOX. IF NONE, PLACE A "0" IN EACH APPROPRIATE BOX.

41

,

DEGREE
RELATED
COURSES
(MINIMUM
30 CLASS-

ROOM HOURS)

NON-CREDIT
COURSES

(MINIMUM
30 CLASS-

ROOM HOURS)

EDUCATIONAL
ACTIVITIES

(Le., WORKSHOPS,
SEMINARS, CON-I
FERENCES, ETC.)
(5-29 HOURS)

b

ORGANIZED SELF-
STUDY ACTIVITIES:

(PROGRAMMED TEXTS,
CORRESPONDENCE

COURSES, ETC.) ,

OTHER ISPECIFY):

'
19. UNDER EACH HEADING, ENTER THE

NUMBER OF COMPANY SUPPORTED
e r

(FINANCIAL OR RELEASED TIME)
ACTIVITIES THAT YOU PARTICI-
PATED IN AND THAT WERE

a. PRESENTED ON SITE

b. PRESENTED LOCALLY AT
ANOTHER LOCATION
(SPECIFY PRESENTING
ORGANIZATION)

l . / .

s

2.
.

3.
i .

c. PRESENTED AT ANOTHER
BRANCH OF YOUR COMPANY
LOCATED OUT OF TOWN

d. PRESENTED OUT OF TOWN AT '
LOCATIONANOTHER (SPECIFY

PRESENTING ORGANIZATION)

1,

r 4/ A r zav .f.vz Ao r
4

r '7
ht A ir . . .

2. . <__.----

,
3. . - .

r A V.17,Ar A Viv 4III, AOr
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20. DID YOU PARTICIPATE IN ANY CONTINUING EDUCATION ACTIVITIES
DURING THE LAST 12 MONTHS THAT WERE NOT SUPPORTED BY

. YOUR COMPANY': THAT IS, ACTIVITIES FOR WHICH YOU DID NOT
RECEIVE FINANCIAL SUPPORT OR RELEASED TIME? . . . :. ..

(1) Yes
(2) No

.
Y .

+1,

21. IF YOUR ANSWER TO 20 WAS YES, WHAT TYPES OF ORGANIZATIONS
SPONSORED THESE ACTIVITIES? CHECK (0 ALL THAT. APPLY.

(a) College or university ,,,

(b) Professional scwiety
',P

(c) Independent educational,organization or business providing
educatibnal services (Name:

a. I

) ' I
(d)' Other (specify:

)

(e) Don't know 4
P.

%

22. _HOW EFFECTIVELY HAVE THE FOLLOWING FORMS OF CONTINUING
EDUCATION MET YOUR NEEDS? PLEASE RATE EACH-OF THE
FOLLOWING FORMStIN TERMS OF THEIR EFFECTIVENESS, USING
THE FOLLOWING SCALE:

5 Ex..tremely effective
.. ,

4 Very effective
3 Moderately effective
2 Slightly effqctive
1 ,Npt at all' effective
0 NeVer been involved in this type of activity

(a) Degree-related credit courses --niinimum 30 hours

(b) Non-credit courses minimum 30 hours

,,, (i) Conducted- at yoUr establishment

(ii) Conducted away from your establishment

/

(c) Educational activities (workshops, seminars, ,

conferences, etc.) S-29 hours
(i) Conducted at your establishment

(ii) Conducted away Om your establishment \
(d) 'Organized self-study activities (correspondence courses,

programmed instruction, etc.)

(e) Educational' presentatioris at professional or technical
sodety meetings

...
(f) Other (specify:

4

Rating'

67
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23. APPROXIMATELY HOW MUCH MONEY BID YOU AND YOUR
COMPANY SPEND IN THE LAST 12 MONTHS FOR YOUR k

CONTINUING EDUCATION AND TRAINING? (DO NOT INCLUDE
THE COST OF COMPANY TIME)

Personal cost

. Company cost $

24. APPROXIMATELY HOW MANY HOURS, BOTH PERSONAL AND
COMPANY TIME, DID VOU SPEND IN THE LAST 12 MONTHS FOR
YOUR CONTINUING EDUCATION AND TRAINING? .

Personal time hours

Company time hqurs

S

25. IF YOU HAVE PARTICIPATED IN CONTINUING EDUCATION ,

y. ACTIVITIES WITHIN THE LAST 3 YEARS, WHAT WERE YOUR
OBJECTIVES IN PARTICIPATING? RATE EACH OF THE FOLLOWING
OBJECTIVES IN TERMS OF THEIR IMPORTANCE TO YOU, USING
THE FOLLOWING SCALE.'

5 'of highest importance
4 very important
3 moderately important
2 slightly important
1 not at all important at Rating

(a) To maintain present position in the company

(b) To attain an enhanced or authority' position in my field
(c) To perform present job assignments better

(d) To prepare for increased responsibility

(e)(-. To remedy deficiencieqin initial training

(f) To prepare for new jobs in same "field of specialization

(g) To prepare for new job in some other field of specialization
(h) To prepare for professional registration or to maintain

registration

(i) To attain a salary increase

(j) To fulfill requirements for aomotion
(k) To.mect expectations or ease pressure from management

or supervisor

(1) For intellectual stipulation : .

(m) To get to kn* others within field of work
(n) To keep from becoming obsolete

68
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26. WHAT DO YOU CONSIDER A REASONABLE DISTANCE IN MILES
TO TRAVEL ONE WAY TO PARTICIPATE IN THE FOLLOWING
CONTINUING EDUCATION ACTIVITIES?

(a) One day workshop /seminar /conference with no
overnight stay miles

,
. (b) Workshop /seminar /conference of at least one day ..

1: with at least one overnight stay miles

D(c) Once a week fbr a quarter/semester period miles

(d) Twice a week..., for a quarter/seniester period O
miles

(0,, More than /twice a week for a quarter/semester period ... - miles

27. IF YOU HAVE NOT PARTICIPATED IN CONTINUING EDUCATIONAL
ACTIVITIES WITHIN THE LAST 3 YEARS, CHICK YOUR REASONS,
FOR NOT PARTICIPATING.

(a) Thew is no "payoff! for participating; that is, participation
is not related to pay raises, promotion, additional
responsibility, etc

(b) No need, additional knowledge is not necessary for present
position

(c) The company does not 'encourage continuing education

(d) My immediate supervisoi- or manager does not encourage
continuing education.

(e), The pompany's financial support is not sufficient . . . r- .

(f) Phy 'cal distance from sources of continuing education '
is tlrohibitive,

(g) Needed courses /seminars /workshops are not offered or
are not offered when I can attend

(Ii) Other personal commitments are more important to me
at this time'

(i) Not applicable just received degree

(j) Not .applicgtils about to retire

(k) Other (specify:

4 -

THANK YOU FOFYOUR COOPERATION

.
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Enclosed is a bibliography in the area of continuing education. Some of
the literature listed maybe of use to you in writing your report to NSF.
This list was -typed directly from.the literature sources. I asked My,
secretary to inclucta any information which could possibly be of assistance
to you in obtaining copies of the books or articles that you may be
interested in reviewing. If there is adliterature source that you cannot
locate from the information provided, please call MA. Sandy Newman at
(0.14) 424-5646. She will check theinformation for you and will call you
directly or have our secretary contact you. It is my impression, however,
that the information presented'in the btkliography is generall, as exten-
sive as that available to us.

-7")
If you:are knowledgable of any litTature not included on the list which
you feel may be o'f potential use tathe other NSF project directors inves- '
'tigating continuing education in small, dispersed industry, I recommend
that you share, this information with us. Hope that your projects are
going well. I will be communicating with you by telephone regarding other

.coordination activities.

:Sincerely,

Lawrence.G. Welling
Project Director
Center for Improved Education

LW:ssd

Enc. I)

cce Gene D'Amour
14, Adqps.
Johfi M. A08

1

Daniel E. Harrell,
John W. Zemp/Monica J. Hamill

4

O

.
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